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mm^] mmm 

mmmi] mm<D^uy]^jemm^ti^^:;^^mur'mimmiu^noos 

J a V a r -^^ V ^ - B y ^mm-t V - n ymm^m.t.. 

mmr y u >r - a ymm^mmm-t ^ 3 ^ v ar^^j^-tyny ^mn-t 

•SJavaVirtualMachinei:, 
IrffBJ a V ar^V^-^3y^mt?.ost>'^^^-t^^:^^RXJ^:^ly^^ Kiill 

izLxmmiy. mr-t^r^v ^-iyBytt^mmLx^^^^m^mmo s tcmiR 
•t^mB-^m^rzfv^-i/mymm^mt.. 

t«fa J a V a r'fV^-ty3ymc::x.V^y F?:^fi^L, ^^hf^^Uv K_hT 

^h-rs Java T>^U>!r-i/a 

[It#^ 2 ] frffa Java Virtual Machine tj:, ^X^^- 
Xl^^yK^r^^L, U^y K±-e J a v a Virtual Mach 

V d-~ty3ymn'^no 

[11^:^3] mmr:fV^-ynymm^mit. Xl^-y F^CJ: oTJ a v a 

7:/v^~y3y^n^L. 

^y ]^^mLmm-t^:it^nm,t-t^m^mitm<Dj av ar-^^v^-zyay 

[if^«4] tufHT^U>!r-S/a J a v a T:/U ^- 2/ a > 

ialB^^;^^-r y^'^Uli, T-;^U^-i/a >,1^7^(C'^^LTVN^ J a v aT 
■:/U>^-^>a>{C0B'r^T'-^$:i!II^-t-5^^$:#^i:t--5ft^3S3IB«Sc(^ J a 

V a r ^ V ^ - i/ B ymT^Uo 

im^m 5 ] trffBO S MSB^ ^7.^>ryvU:^^JavaT>^U>!r-e/a 
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#2000—14 1493 

, J a V aryU>!r-S/a>$:iq^0mt-r^$:#^^-tSff^^lfH«(^) J a v 
a T ^ - 3 >^^T^ttc 

[ff#:^6] mm^^^^^^^^Jit. J a V a >*^e>(Z)U 
^■^-^^^(CffffB J a V a 7-:f V ^ - B yiZMlZ^^ ^ y \^^^^m.-t^^ 

t.^nwit-t^m^mimm(Dj a v & 7 v ^ - z/ b ymnmn. 

[ff^^V] ffffB^^X^-r >^^Uli> J a V a T>^y>!r->>3 >*^C o m 
p o n e n t ^ "yT.Oy^ y Ts^y 7.^^^-^ ^mZ-mU^i a v aT:/i;>r->>3 
>JC^/^;i-§>^ U'^y K$:^^!g-r-5r i:-^^ 11^:51 sB«® J a v aT>^ 

U>^r-->3 >ll^?i^Mo 

[lt*:^8] ffffai'^;?.^-r >^^Uli, J a V a T^U>?r-i/3 XD^IHU^ 
(CttrlBJ a V a T>^U>r-^/a>lC^^S;t- l/^y F^r^fife-TS :i ^ ^r^^il^T 
eif 1 fa«® J a V a T U >r - 3 >||^f iSfio 

im^^ 9 ] n > hf a. - ^ U BXtg^^fH^^^T' o T, 

J a V aT>^U>5r-i/3>$:sB1i-r-5T-^U>?r-S>'3>tB'l»#l8^, 
BrfsBT:7'U>!r-i/3>IB'll^|g;0'<fa'llt-'g> J a v a T >^U >r- 3 > ^ 
■SJava Virtual Machined, 

tfrlBJ a V a.r^')^-yBy^mUosfi'^^^-r^^7^M7\yv k^itII 

tCLTl^SL, ^6^Tt-sr:/U>^^-->3>:*^^MLTV^S^^!g$:tr^fao SfcimiR 
^ Jl^ ffi -r T >^ U >?r - 3 > ^ , 

trflBJ a V ar>^U>?r-^>3>#{CXl/>y F^r^^L. ^^fi^L^XU^y F_hT 
fffiar ^ i; - 3 >(Z) ^ y F t^t>*ffit- ^ ^ -r U ® #^tg $:|§^i-r 
^ :/ n ^ ^ a fa# L u > tf ^ - ^ u «rig ^ Sa^^flSo 

[0 0 0 1 ] 
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^nmit. Java r:fv^-i/Byt>mrmzmmLrjt:fy-^^r^miM(Dm!is.m 

[0 0 0 2] 

10 1 {ii/:;?.^A^^$r^L, i/>?.5^A^<;|£lCBgt-'5>M^li^raM2!^ 1 1 0 4 T 
mm-^ti^o i/X^AcfJ{cii^tS[(D^:;?.^ 1 1 0 2 7b'!#^L, ^>^.^{cM-^s^ 
l!rv«> ^:^^7^i^i 1 0 5T'^S$tl-5)o 1 1 0 2 l±^fS[(Z)X U^y K 1 1 

0 3S:^L, >^b^y K{cM-^S^2gli:;^l/^y K^il^l 1 0 ST'^S^ti-So 

[0 0 0 3] 

Java T>^U>^r->>3 J a v a ^ K;i/'i'XTli, ^^J^; 

O S±^C||^H$tlTV^^o 3^^£, Sun M i c r o s y s t e m s ^±7b^^^i#fc 
$nTV^-5, J a V a ^ F;i/'i7xrii, J a v a T >!r- 3 1^^ 
lC^3i&$tl, J a V a T:/U>!r-iy3 >®MTi:^tC,1i^T-r.5„ J a v a ^ 
"trxriflsT J a v aryJ>!^-i/3>:ft^MbfeM^^^IHIlKtt^Tt^T, Java 
^ K;i/'^:i:T;?)'^,1i^T-^^3i:T', O S (C J: ^^ifTxlHlllZTb^^f^DtiT V^-5o 
[0 0 0 4] 
[#§^ U J: -5 i: f S ^® ] 
-IS^C J a V a ^ \^)\^^X.r(D^W}Wm\t. < CD ^ 5 S: ^ ^ U - tC 

®G^J^it^;t5?)^ra*^*^A^§3 J;oT, J a V a T:/U>ir-i/3 >(D<55^t$:||^f-r'S 
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L/^<^-5^V^e)F^M.^,*^fe'5o -J a V \>;]y^:nrit. J a v. 

a r^V^-iy3yizMbr^m<D::^lyv K5:M«L, -^(Z)^ l/^y KT'T3^U>!r 

--y3y:fy^ib^m^tir=.v:^^-i^zj^mL'^r^v^-i/ny(Dmm^ vv 
t>*mLS:^f-^. i^^y F-en^f^ti-s Java r^^y^r-y^ycDzi- 

[0 0 0 5] 

J a V a ^ K;^'^7xT^cfev^Tr3^U>^^-2/3 >#{CWM:^ b^y K 

i: ic J; u . OS y^j'j^ix. ^ ^ X ^ "^^(D^^mMmm^^i^m l ^^ii^iiiiix^itg 

^L, #>EHl&?5:LT'«^r^^^l&#t--5 J a v a ^ K;b'^xT J a v 

[0 0 0 6] 
[^ffi 5: ;t ® #M] 

O S i:, J a v a T:/U>?r-i/3 >$:fH'llt--g>T^U>!r-t/3 > 
IB'S^lg }L , fffiar ^ U - >> 3 >fa'lt#|g;^':fa'll-r -g)JavaT:/U>!r-i/3 
>$:ll^ft"-S Java Virtual Machine i:, tata J a v a fzf 
^) >T-V3y^m^OS1^'^^^-^^^7.^-BLU^\yv KiiMfcLT^SL, 
-r ^ T :/ U >!r - 3 > b T V N -5 & Mia O S tciajR f -5 ffi i- T ^ 

U>r->>3>#S¥m^, frfiaj a V s.r^^)>T-V3y%\zy.Vv F^r^fi^b 
. ^^L7t^ b^y KJ:T-fafaT^U ^-i>3 V ^y F$:P?t>*ffi-^^ v-T 

[0 0 0 7] 
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[0 0 0 8] 

mi it. ^^mi^Wi^ Java T^v^~iyBym7^m(Dmm^mbr^^(D 

T'^U> T^U'^r-i/a >A*§P 1 0 1 , T >!r-$/3 >fB'llSP 1 0 2, J a 
V a ^ F;i/'^7xr 103, OS104, 7\- K'i^XT 10 5, MM 10 6 T'=^ 

[0 0 0 9] 

r^V^-->ByAi]Ul 0 1 tt, H^ff^^ Java T^^V ^-i/my^^ 
M^i^mzityUv i^~^>(:^^^CD^(D:i7'-{ r^mLX J a V a 

, CD F^-r >^^-e^^$ti-5o hC^-^^^iiillM^j&^ej^a^S^rSrjl 
LT J a V a T^U>5r->>a >y()^iH^$tl-5^-a-ti> :^^^yhC-i'-r>^f->':ii 

-y.^- ]^^Mm^mm^vmm.^n^. p^m-^n^ j a v a t^u >!r-s/a> 

(D^^M^f-t^mniZiiS^^Xit. r^Vd'-i/Bym'm^ 102 (C Java Ty'" 
[0 0 10] 

T-;^U>!r->>a>sHWl 0 2 li, mn^t^^ J a v a T ^ U >!r- ^> a > $:|H 
'H-f-^o M^i^miClt. RAM, ROM, Ft'-I' CD 

[001 1 ] 

J a V a ^ F;i/ XT 1 0 3 li, yfU^-yn ^iS'lSgP 10 2 ^^fB'Iif -5 J 
a v a r >''U>!r-i/a >$:||^ff 'So P^^UtCli, VMgpiOSa, r:/V^-i/ 

a>«Mi 0 3 b, ^^:^^>r >^^u^&Mai5 1 03c ^mmmmtLxwrD. 

[0012] 

VMgpi 0 3 altr-^V^-i/BymmMl O 2}()'5fH'lt-t^ j a v aT-fV^ 
-ysy^mr-t^. Java T^U>!r-5/3 >$:^^t--5A-r F=i- F&j^r^ 
^tfL/H^ff^o J a v a T:/U>!r-i/a i/;^7^A;^)^iix.T v^-ST'>'^V :^ 
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gpi03a«, Jav a ^ - B yi>^^ ^ ^ V $:l¥t>*ffi1-^ ^, 

^^;^^-r U^SM^P 1 0 3 cti^W^^^^^:i.^^-f^vti^^iii'm^£^<D^ 

1 0 3 a li^Mi-^O S 10 4 (Dij--^}V 10 4a $:P?r>*mL, X U 
[0 0 13] 

T^U >5r-S/3 1 0 3 b VMiP 10 3 a Tb'^H^f -t-S Java 

[0014] 

Jav aT:/U>!r-e/3>JCM^St--g>^^^^3fX^cfi(7)S:g0®Xl/>y KO S 
1 0 4 C7):^J-:^^;i/ 1 0 4 a {C^K^UTf^^b, VM^ 1 0 3 a tC-^^ LT, ^(D 
KJiT- J a V aT^U>r-i/3>$:||iff-r-5o ^COP^, T:/y>!r-S/3> 
i:^^^ $:*fj^i:#i-tT^Jtt--g>o tfe, i!;f^bTV\^ J a V a T^y >^-i/3 > 

[0 0 15] 

ig2ii, T>''U>^-^>3 >#mp 1 0 3 \iiS^r':^^)^~iynyt.^^^hy^v 
K$:M^5^y-t-tTML/TVA-g>7^-y;i'(7)M"??^'2)= 02 (1) T'ti2o(Z)Ty 
U>!r->>3 >;0^#^L/, T^U^-i>3 >^SgP 1 0 3 b ti. 2o®Tyy>!r- 
i/3>lcr:/U>r-i/3> I D rij , r2j U ^TT v^-5„ #ry;>?r- 
^>3>{Cl±0 StCj;oTfflS^tl^^:^^CO^^^ I D r20 1j r2 0 2j 35)'? 
$4^Tv^-g>„ ryj>!r-i/3 > I D rij cdt >!r-i/ 3 >tt 2 ocz):;^ 1/ 
K-ri^iff ^tiTfeU, ■?-4x^®^ l/^y K(DX l/^y F I D rij r2j 
TV\-g>„ r ^-^>3 > I D r2j ®T^U>!r-S>3>ti3 -D(Z)>?> l/^y KT'H 
^ff^nr^U, ^tl^®:^ l/^y l/^y K I D r4j rsj rsj $:>^ifLT 

v^§„ r >^U>!r->>3 > I D rij (DT:/U>!r-i/3 ^T&'^j^^. l^^y 

^-rSi:, ji*n$tl7^:X b^y F<D;^ b^y F I D7b^7^-:/;biCiiAD$tl^o 0 2 ( 
2) li, l/^y F©:^ l/^y F I D rvj ;b^»$n^4^^$:*-to ^ 
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fe, 0 2 (2) (D'^mxu ^l/yKlD r5j (D::Klyv ]^t>^r:fV ^-iy^yiz 
^VWm^n^ m2 O) (^)<J;e)7^->^;i/*^?>:^L/^y KI D rsj A'fgrjl^^ 

[0016] 

T-f V ^ - 1/ B >t>mT-t itJ'-:^)l 10 4a (CWTt-'S T >^ U >r- a 
>^II^^L.TV^^^^^' O S 1 0 4 tCc}:^^j^[lIiR&^fe^t--5o 

Rz:^^(D^iz^^n^±x(D^u^y ]^^mrL. yum i o 3 a iz^^mn^w^ 

[0 0 17] 

m^it. rzfv^-i/Bymmmi 0 3 (3) (d-^mx. y:f^)>T- 

i/3>ID r2 J ®r >^U>!r-i/a >$r,1i|T$it-2>=S-^, ^-f*-*;!/ 1 0 4 a 
\zn^s-t^^7.^ m r2 0 2j T U >?r - ^> a > tCgS^r 

^rl^cM-T'So '^WM^Iy^mi'^frLCD^. T a >{C^/^r>t--g> ^ >^ ^ I D 

r2 0 2j n o ^X^;5Lt)^*-e(Z)4r(C-^^tlSX l/^y K I D r4j , fSj 1/ 

[0 0 18] 

^ ^ ;^ ^ y :*^iq^t>*ffi s tifel^, ^ ^ ^ u if® r >^ u >!r - a 

>;()^^n^t>*ai$tlTV^S*^&r >^U>!r-i/a >^^§[5 10 3b {cr^VA-^*3i±^„ 
>WSSP1 0 3 b^i^v^-^^^J:e^^|s*'J||^ff $tlTV^^>^. U^y F;^^ e> r U >5r - i/ 

3 > #^ L ^ 7. ^ u tc ii^-r ^ „ 

[0019] 

Mx.li, T^U>r-S/a>lfllgpi 0 3 bj^j-^igz (3) (O^^-e, ^^Xv-f 
U *^e)(¥t>*ffi$4x7ti:^, T^y >!r-iy a >^Sgp 1 0 3 b li, ^®P?t>'m 
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s h c o d e iz^-oxmn-t^ztti^v^^o ^ki^mm^ ly ^ K I D^m2 

(3) ©-5^->^;b^-^®cfi*^e5M^b, T:^U>^r->>3 > I D r2 J {Cji^iS# 

[0 0 2 0] 

^=yy.=y>{-:r=y U^i^JgU 1 0 3 c i/X5=-A7b"^^f X.-5 v^A-T >^ ^rM^-TS 
$ti^„ ^^x^-f U^^ftgp 1 0 3 c ScficD r^^^-^ijij r^>ry 
'i-^=y^)\%OS 1 0 4 ® ^ -r U ^IfigP 1 0 4 b :6'J*&Mt--g> ^-T ^ U iq^t>* 
[0 0 2 1] 

^^^x^-r U li, y:r ^) >T - i/ ny fi-^^) - )\^ )%v ^ 

F&#^t-'g>c U X-^-^^ti J a V a T U >!r- 3 >CDX 1/ ^y K-eH^f ^ 
^lTV^€)(Z)"^:^ 3<Z)X b^y KJiT'WM;^. l/^y K^rf^fi^ftltf, ©mfiUtCT y^U 

#asiJi 0 3 b-eT>^y>r-->>3>}cji<f/^:N#i-t^nifs^ti-5c ux^-p?t>*m 

[0 0 2 2] 

r^T% 1 'D(Dr-fv^-ty3yt)mmm'j^±-^m^-t^-^m'\^tf^&^. 

#<©XU^y F$:#^J-r^*^SIV^fe4?)^C, ^ ^ X ^ ^ U liT >^ U >r - i/ 3 
mmi 0 3 hlzm^^^t>-^^^t.V. T:/U>!r-i/3>$:#^L, r>^U>r->> 
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[0 0 2 3] 

$ti^U>^-^-®M© IMT'^-Sc (1) -ett, gE{CT::^U>5r-S/a > I D ri 
J cDryu>^-t/3>*^^3 U;<>-^- TL ij i: rL4j Tb^^^^ti, :iti^®U- 
X-^-S:P?r>*m-^fe4?){C, ^my^\yv K rthreadlOj iS^Y -zf ^ >T - V n 
>ID rij (DTyj>!r-i/a U^y Ft LT^^$tiTV\^^ 

ta^tDtf^^o ifM{cUx:h- rL6j *^^^$tifei:t-<5i:, ^=yy.=y 

-/^Uliryu^r-S/a^^aiSl 0 3b*^PjT>''i;>^r-i/3>(5DT:;^U>^- 
S/H^ I D$:^^f-t^o r2j ;&'!#?,4xfc^ f-So ®6^C#^bTV^^r^ 

U>^-sy 3> I Diii:bicL-iS[-mii, M$tl-g> U^:^-$:«^"r•g>J?)^ EI 3 
(1) $:#ML/■rv^-^t-^=fo®^i7SiV^®T^ ff^{c:^Mx l^^y K$:#^UT^ 
U>?r-i/3 > I Dh^^StifeU x-^-^i:tj{C'^i*-f -So 03 (2) 

[0 0 2 4] 

iJ7^:x.^>f y^U^gMgpi 0 3 ci^'f^Mt-^^^x^'f >^^UttT^U>!r-S> 
3 >®5!^T$:ji^$ti^o ^Tt-'g>r:/U>^-s:/3>(Z)';x-^-^ai# 

[0 0 2 5] 

mX\tm^ (2) <D^^^-r\ T^U^-^>3>ID rij CDT^U>!r-i/3 > 
®,^^TA^ji^$ti-5 i:, ^®T>'"U>?r-i/3 > I D rij (D#|g$:i[I|g5 UEIS ( 
3) cDj;e)lc;&^o 

[0 0 2 6] 

©^-fb^r^oTVN^O S 10 4 (Z)-^-r y^'^ U 10 4b IC*&M$ ^ ^ ^ 

^-f U ^(Z)3i^«, o s 1 0 4 T^^^tife^>5.^' • >^ 

«y KT'iff:bti^<. 4", ^^^^-f U 7{)'5|1I3 (2) (D^/^MT 2 o(Z)*m:^ b^y 
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K^fi^bTV^^ ilf-So m4:(D^X% 4 0 Ht. IIMXb^yK r t h r e a d 1 
Oj 4 0 2 liWMX l/^y K rthread20j 4 0 3 li^ ^^^-f :/ 
vi;iCji^$:ee)OS 1 0 4V^m^nr=.::^U^y F§:^bTV^^„ T:;'"U>!r-i/ 
3>'ffl^C:gfe^$tl^#»MXl^>y F{Cjt>fbT^:3.-4 11,41 Z-fy'^mM^tl^ 

o ^'yy.^^zr^')\t. o s 1 0 4 ®^-r:7'^u*^e>ji^$nfc'»$g$::^rrL-4 

11,41 2\Zi^X't^o mM4 2 1, 4 2 2 lif^Af-S^^^r^L/, 431, 
4 3 2tif^A^tlfc'»#S:^-to #*MXb^y K4 0 1, 4 0 2 tt, :^r^-4 1 

1, 4i2$:mmL. ^=2.~(DmmL^%%t^}i. '^<Dmm^M^)^hnm^^ 

^)7.-f'--k^n^-to i!S^4 4 1, 4 4 2 (idr3.-JCf^A$n^'»$g(Z)mUmL 
^r^fo 03 (2) $:#MbT, 1^ F4 0 1 li, U X-^- TlIj Tl 

2 J $:l^t>^fflb, ^ffl;^ l/^y K4 0 2 tt, U^:^- TLBj ?:iq^t>*m-ro 
[0 0 2 7] 

OS10 4tt, J a V a ^ K;b'^7XT$:l&#$-&-2>^i:lCj: U, JavaT>'' 
U>?r-i/a >$:ra^6^lCift#$i±, ;«j-:^^;H 0 4 a H^^-f^VWm^l 0 4 
b 1- S ^ >r ^ U T'^fife $ n <§) „ 

[0 0 2 8] 

:^-^J]yl 04a li, Java^ \i^;v^jir 1 0 3 <DT^ U >r- i/ a 
10 3 b^^e^^lSc^^tL, J a V ar-fV^~iy3y^mn^^^>^^t.y^Uy F 

[0 0 2 9] 

:*-:t^;bi 0 4 att, mm(D:^uv y^^m-t^^T.^m^x^^m^mm-t^. 

U^y F^ LT^SL, l/^y F±-ell^f $ti'5T::^U>^r-2/ a >{C J: o 
TfiS^$ti-5)^l!^l±, ;^U^y F^^t^^::^^il^^£;MitT^gi^ti<So IIR^®^ 
:;!j-^;i/l 0 4 a*^'^f e)«^i:, ^2!i$!lt:g?#t*&t--5 ^ >f U ^ 

MSI 0 4 bJ^)^^&M•t^^-r >^^U7b'^ifTe)^-^® 2iiu*>fe'S„ 

[0 0 3 0] 

^7^, 1 0 4 a li, J a v a ^ F;i/'t7 xT 1 0 3 CD T U ^- a > 

OTgPl 03bA^e>Jav aT:/U>r-i/a>$:i||Tt--5fe«?), J a v aT^U 
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n T V ^ S ^ ^ 5: ^ T m JR -5 o 
[0 0 3 1 ] 

':r'y U l&MSP 10 4b i/X5^ A*^M± '£>.T'A-r >^ %:M^t--£> ^i?)®^ 
>^'^U^Ml 0 4 b(±, Elffi® rv>r^'^U 1 J r^^:/^ij 2j , , cz)j;e) 

[0 0 3 2] 

T'^at-'S^-^tjfe-So ^ai^$^®|^{C^-:^;i/ 1 0 4 a n i 5gVA-^ 

:^-:^^;i/l 04 t) ^ >^ ^ JC@9t-€.^2!^iaiK<Z)fl^7b^*'g> ^I^Sti 

:t ^ ^ -5 laiK -5 „ 

[0 0 3 3] 

A- F-i^xT 105 li, OS104^Java^ K;b'i^xT 10 3 
-5C PU 1 0 5 a^t>*T-*A>r:;?. 1 0 5 h-^m^^tx.^. 
[0 0 3 4] 

CPUlOSli, V^:r.r^fi-%)\j\ 0 A a.^ ^-Y -/^ U 1 0 4 

b *^^&M-r-5^-r:/^ VMgpiOSa, ^^X^>f >^'vU*&Ml 0 3 b*^ 

^ ^ ^ ^ -r U ^® :/n n - K Sr^^? -f -5 „ 

[0 0 3 5] 

5^A-r:^ 1 0 5 b A#:siftcii, ^^u -7-*A-f t'^' >c>>^i/>rT-*A>rx 

> K^^A>{7. (^-5J^-F, U^n^^) , ^'T-f ^vVO-^ 
"t)^^ T.t^^il^^t.tx.. •^ti^nco^A-(:;^lt^^^^^':f^')WMi 03 c 
*^^Mi-'5^^::^^>r 'J AZf^ 4 V 1 0 4 bj^'^^Mt-^^-f 
U iliSLT, Java T >^ U >!r- >> a ^f[IWnrig-e&€>„ 
[0 0 3 6] 
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[0 0 3 7] 

r-fV^-i/sycDm^it. T^U>^r-2/3>A±gpi 0 1 ic, Tyu>!r-2/ 

, T:/U>?r-S/3 >^a§|5 103b tCT>^U>!r-i/3 ^Sr^^f^-SJi^^rffii-o 
[0 0 3 8] 

r^v ^-t/aycDmnt. r-f^jd--i/By^m^i o 3 hizmnvx^^^ 
r^v^-t/nycDmr^t^B-r^o T>^u>!r->>3>^aai5i o s b^, vm 

gp 1 0 3 a {CT^U>!r->>3 >©||^f(7)#ih5:?l^-r-5o O S 1 0 4 

-:^=.;i/l 0 4 a (CT^^y ^-S/3 >lC^jSt- -S^X^ ^rllTL, ZL(D^7.^^m 

[0 0 3 9] 
[0 0 4 0] 

U>!r-i/3>^Ml 0 3 b*^e3r::^U^-2/3 >$:#^t-'g>Tyu>r-2/3 > 
ID^r^^it-S (>c.5^-/:/S 5 0 1 ) „ mc. UX:^-, *M:^l/^vF. r^/U 
>r-S>3 > I D$rM{CLfeS#M® 1 o&^UmL ^ S 5 0 2) , ^ 

^'W#®Tyu>!r-i/3> I D^ryu^-i/3 >^llgp 1 0 3 b:^)^P>5^#Lfc 
T^U>!r-i/3 > I D$:i:bft-t'S (Xt^ :/ S 5 0 3 ) „ -iS[-rtiti, 
{cS^$4x^cU x-^-$:ii;(HI^^-t-5 ^ S 5 0 4 ) „ ^-^cD^^-a-li, 

^^ii'»$6{cMLTi:bic$:=rf v^ (xt^ ^y :/ s 5 0 5 ) , -m-t^^mmm^'^^j^i-f 

tut. T:/U'^-i/3>*M:^l^'y F^r^fig-r-S (:^5^^y 5 O 6) „ ^(D^ 

^i'^^b^nr^ {T.'TV^^S 5 0 7) „ 
[0 0 4 1 ] 

SI6i:07{i, ^^:^^>r sgp 1 o 4 ®^-f u U 
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[0 0 4 2] 

me it. o sgpi 0 4 X'^^^ntcL^ ^ -^r^ ^) f)^q^(D7. u V \^-vmn^ti^^ 

SP 1 0 4 (D^>(^^ ti^^v x-^-wtiiL<D^>f ^y'^'^m^-^ti^ ii. u 

•r (X7^«y^S6 0l) „ l^^)/ F(Ddr3.-{cU;^.^-t^t>*aib 

ICi^Ml^iq^mM^f^A-r-S (:?c>^^v:^S 6 0 2) „ ^ti^^M'MfcMLT 
(^7=-^vyS 6 0 3) „ 
[0 0 4 3] 

LTv^s (;?.7^«v 7 0 1 ) „ ^^-icP^mw^Tb^fetiif, ^ti&mum-r ( 

XT^^y :/S 7 0 2) „ U'^y KtC^iSi--g> U^^-(Z) 1 -D^m^JtHh 

^y^S 7 0 3) , lq^m'ttfg^Ci;£;DT^^$tlTV^^UX■^-$:l^r>*mt- 
:/S 7 0 4) „ rtl?:^U::^-^~{C>i^LT;ffe) (>^7^^y :/S 7 0 5) „ 
[0 0 4 4] 

[0 0 4 5] 

A-T^^y ys 8 0 1 ) „ 1 0 4 a liO S 1 0 4 P^cD^-T U^&M 1 0 

3 ymmm i o 3 b li^'^x^-r u^&mbp 1 0 3 c ^y.^-f-y"^ u 

S 8 0 2) „ #^^;^^-r U li> fg^$tlfeT>^U>5r-i/3 > I D$:-^tJ, 
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[0 0 4 6] 

fjiiS. T.'rvzf S 8 0 1 t.T.'rvrfS 8 0 2 JiJlB;*7b^i^T-=fo||ig"origt?^S„ 
[0 0 4 7] 

A^i&^tCVMaS 1 0 3 aCD*M>^^^y K^r^BgJrL, ^WXl^^y FJiTVM^ 1 
0 3 a*^i5M^^2^$:?ft«t-^^i:T\ r^';>^r-i/a >||T{Cj:-5,^arxS^# 
Sr^^tc -5 z: ^ Tb'^T? ^ § o 
[0 0 4 8] 

mm(DmMi fcfcvNT, ^^^^^-ry^u^M^pi 0 3 ht'^^m-t^^'yT.^^ 
^(Dmr:^m.^yvf^mzr^^„ ^^t-, *M;^b^y Kii-^oi-r ^lt^^, o 

x-Y h LTV^^^M;^ b^y K$:S^gl&LT*j J;VN„ BI9, 0 1 0 (i, 
[0 0 4 9] 

lag li, O SgP 1 0 4 T'^^^tl^^-r -y^'^ U jb^^CDX U^y KT-^=ff$ti-2>^ 
SPl 0 4(D-^-r:/vU;&^e>UX^-ig^t>'mLcD^^^ ^^''^rit^^ti'S^, U 
(;^7^^y 6 0 1 ) o ^^Mc?)^ffi:;^. l/^y K(D=3ra.-tC'J Xf--P?t>*mL 

>''S 6 0 3), 
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[0 0 5 0] 

HI 0«, m-m:^iyy KTH^tS tie ^ v>^^>r U <Z)i&f^=&^-r :7 □ 

v^s 1 0 0 1) „ 'i7x-r h-m^^is^^mm-^ti^t.. ^ a.-iznmmmiy^^x^ 

4^TV^-g>^±-r^®T'. -^-tiSrSlUmt- (X^^y^S 7 0 2) „ 1/ K{cM 

j;5-taU::^-^-(Dio$:^umb (^•5^^v::?^S 7 0 3) , i^ffi-W^ic^S: ir^T^® 
$tlTV^e UX-^-$:l^t)fffi-r (X^^yyS 7 04) „ :iti$:^U ^^-{Cp^b 
T=ffe) (>^^^y r^S 7 0 5) . U^-^-tg^r>'mb;b'^,1i|T'r'5i:St>*'^n:-r H^^ffi 

[0 0 5 1] 

2/X-T-A*>e> J a V a.r^^) ^~^^^y(D:^Vv F^iq^t>*ffi-rcDtt U >^-^-fe' 
tfr J& <Coniponent ^ ^;^(5D p i a n t ^ V »y Kt^fe-So ZICD plan 
t ^ v«y K*r:/U'!r-i/3>*^^M^t--2>^ l^^y K-eiq^t)fmt-7c«b, Comp 
o n e n t ^^^tC p a i n t ^ V F $:iq^t>*ai1"^M:^ K$:^^!K1"'5c 
[0 0 5 2] 

{iComp o n e n t ^^^{CT U >^r- iy 3 XD;:^ U ^y Kj&^^M^bfe*M^ 
[0 0 5 3] 

filT'^a^milX^r^f C) O S i:, J a V a r y'" U >^r- >> 3 > $:fa'[i:"re U >!r- 

3>fa'ii^^^, mur^')^-i/^ymm>^mm^n-t^ 3 avar>^u>r- 

3 y^M^y"^^ Java Virtual Machinei:, fffga Java 



1 5 
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[0 0 5 4] ., 

J a V a ^ HVlz-i^xTT'^MjI^imiK^r^MtC O S(D^V(D^y^^ • X U^y K 
[0 0 5 5] 

ttjfH Java Virtual Machine li, ^ 7. ^ - 7. U 
^^^L. ^^L"^:^ FJtT- Java Virtual Machine j^)'^ 

[0 0 5 6] 

rtlJC J: y J a V a T^U>^-S/ 3 >j||T^fC J a V a Virtual M 

a c h i neis^^mt^m.mtimwL'^n. m.U(Dnmn^t^m^m<::.t.is^ 

[0 0 5 7] 

JglC, irf|HT^y>^r-i/3>Wa#|g«, ^ l/^y K{Ci;oT J a V a T>^U>?r 
-i:/3>$:#^L, ffjia^^^^-r U tt, ffffHJ a V aT:/'J'!r-i/3>{C 
^LT^il®^ U^y K^^b^Sf -S^^i: LTV^-5o 
[0 0 5 8] 

[0 0 5 9] 

J€{C, |ffgaT^';>!r-i/3>^S#a«, J a V aT>^U>5r-Sy3>(Z)^T5: 
T^tC-^i^LTVNS J a V aT'^V^~i/B>izm-t^7'-^^nm-t^:ii^}l 
[0 0 6 0] 
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[0 0 6 1 ] 

A^tlfe'WfgSr^Umb, J a V a T V ^- h y ^WH^-t :r. H t LX 

o 

[0 0 6 2] 

^=L-^mm-t^:itx\ i^i^m^^mm^^mL. r^v^-yBymiz^m-^ 

ntd^ly^y \^±X Java T ^ U >!r- a > $:P^r>*mt-r ^75)^m5R'g>c 
[0 0 6 3] 

JStC, lutH^^^^^-r U l±, J a V aTyU'!r-S/a>7b^?3(DU^:^-g 
^^icfrftHJ a V a ryU>!r-S/a XCjtsf^Sf -SX U^i/ K^r^^'T'S ^ i: i: bT 

[0 0 6 4] 
[0 0 6 5] 

MIC, fffga^ =y-:K=y>{ -fy U li, J a v a T U - i/ a > C o m p o n e 

n t ^^x®^>>^.^>:^$:^fi^i-s^icttfi3 J a v a y':f ^) >r - y B. y \z%% 

[0 0 6 6] 

Componen t (Z)'f >:^^^^{c;^ l/>y F $:;^fi&-r -5 Zl ^ T% igl^M 

[0 0 6 7] 

JItC, talB^^^^^^^'^Utt, J a V a T:/U>!r-2/a >®^i&^{CffffB J 
a V ay-zt^) >T-yBy\zn^-'^^7.\yv F$:^^-r-5 3 ^ bTv^^„ 

[0 0 6 8] 
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[0 0 6 9] 

:it^nmt.-t^ J a V a r -^r }j Jr - iy H ymnmm. 

[0 0 7 0] 

^r:fv^-yBy$^n^m.t.. mmr^'j^-ynymm^mti^mm-t^j a 

V a T^U ^ — i/- a > $:||^f f-S J a V a Virtual Machined 
, tataj a V a7zfV^-ty3y^mmosti^^m.^^^7.^JSitJ^7.\yy Ki:M 

•t^m^^m-tT-:fv^~iyBy^m^mt. mmj a v aT:;^';>!r-i/3># 

LT n > tf ^ - 3? 3 i: ;6^T'^ ^„ 

[01] 

^Ig^fC-g^-SO SlCi:^^^tllJR#|g$:^t--g> Java T >^ U ^- a >^^T 
[1112] 

(1) mm<Dmmi iz^t-n^r-^v^-yBymmmi o s b^'^, r^v^ 

(2) Mi^oymmi iz^tti^r-f V ^ - y 3 ymm3 1 o 3 htiK r-:fv^ 

(3) mm(Dmmi iz^^n^r^/^j^-y^y^m^]^! o 3 b;^'^, r:fv^ 

[BI3] 

( 1 ) ll5fe<Z)?^^ 1 ^ci3^^T, ^^:^^-f U*'^r^'>'>!r-i/a > I D, 7. 
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[04] 
[0 5] 

5: ^fiK L -5 5: ^ 7 n - 5^ ^ - h 

[0 8] 
[09] 
[01 0] 
[011] 
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10 1 r^U>5r->>3 >A;tfSI$ 

1 0 2 r^v^-i/Bymmm 

103 J a w a ^ y^Jl^Jir 
10 3a VMgP 

103b r^v^-t/By^mm 
103c ^^^^-(^^vwm^ 

10 4 OS 
104a — 

10 4b ^ -r U 

10 5 y\- Y^^X-T 
10 5a CPU 
10 5b T^A^^ 

10 6 mm 
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[01] 



mm 



lOj 



106 



102 



103a 



Java5K;U'^XT 103b 



VMSP 



103 



104a 



104b 



L05 



CPU 



•/<-fX2 



105a 



105b 



105b 



1 
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[02] 



(1) 



V3>ID 




Thread ID 


1 


201 


1,2 


2 


202 


4,5,6 



(2) 



(3) 







Thread ID 


1 


201 


1,2,7 


2 


202 


4,5,6 




V3>ID 




Thread ID 


1 


201 


1,2,7 


2 


202 


4,6 



2 
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[03] 



(1) 



i/a>lD 






1 


threadlO 


L1,L4 


) 


V3>ID 






1 


threadlO 


L1,L4 


2 


thread20 


L6 



(3) 



va>iD 






2 


thread20 


L6 



3 
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[04] 
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05] 



NO 



c 



START 



>l 



I stm.^m(j>-\-ot:m)th-t 



502 
YES 




S507 



END 



5 
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[06] 



START I s^l 




I END 



6 
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[07] 




701 



702 



YES ^ 
|:^ZL— ;{)Xg>P^ffi1t^^%;t>jaitl S703 



3 



>^i^-r-S'jx:^— C01 o^^H^aj-r I S704 



1 




S705 



7 
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[08] 



I START I ^ 



01 



^^803 



[09] 



I END I 



( START 



^S^l 



I ^^It^CDIO^ggt^ja-r I S602 




8 
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[010] 



I START 



[ 



1002 



1 



^^702 

Hr^-;{)^i^li^a3^f ^^gtU a-fl S703 



S704 




S705 
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[011] 



11^03 



■ ^ 



1101 



1 



1106 1106 



1105 



1103 



1 



11^03 



X 

u 



1106 1106 



1105 



1104 



1 0 
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mm] 

o 

[M'^^m] J a V a y:r V Jr - i/ 3 y^mu I o 3 hit^ F 

5:0 S 1 0 4 (DiJ-:^)V 10 4a iZ^mi^XmMh. -^(D^l^-j F±TVMg|$ 1 
0 3 aliJ a V a T:/U >^r-i/a > $:||^Tt--5o J a v a ^ K;i/i^xT 1 0 3 
iJ7^;;?.^-r^^U-ttJav aT::^U>^-i>3>*^e5U>;f--^^$tl-5l^, J 
a V a T>'"U^-i/3 >tCM/S-r-5^ L/>y K$:^fife-r-5>o OS 1 0 4(D^>f 

V ar:/iJ>!r-i/a>^Ml 0 3 hlti^-^JVl 0 4 alCfi^c^LT J a v aT 
:/ U >r - a > L T V N S miKf -5 o 
[^^Ef] 0 1 
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m m A 



C0000058 2 1] 



1. ^H¥^H 

ft m 



1 9 9 0^ 8 H 2 8 H 

mm^m 

M&mfmW:kmMl 0 0 
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